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ABSTRACT 

Creativity has be«n^ conceptualized as either 
cognitive or affective # and an analysis^ of jr^ssearch has indicated 
that these two approaches are incompatible. In this study ^ a 
rapprochement was attempted between two theoretical approaches using 
procedare^^recommended by Cronbach and Heehl (1955). Firsts a 
construct%f creativity .was .formolat^dy then measures werg 
explicated, and finally, a construct validation of these measures was? 
attempted. Results indicated two possible construct reformulaticns, a 
one^factor versus a three factor interpretation. To resolve this 
dilemma, more universally accepted criterion measures appear to have 
the most promise for accurately idetytifying creative talent. 
(Author) 
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Abstract 



Creativity has been coneepttudized as either cognitive or 
aff ectivof and an analysis of research has indicmted that these 
two approaches are incompatible • In this study, a rapprochenent 
was attevpted between these two theoretical approaches using 
procedures recooMnded by Cronbach and.Meehl (19^5) • First^ a 
construct Qf creativity, was formulated^ then measures weire 
^ explicated f and finally ^ a construct validation o^ these 
measures was attempted* Results indicated two -possible cpnstruct 
reformulationSf a one«-f^ctor versus a three factor interpretation* 
To resolve this dilemoaf more tmiversally accepted criterion 
measures appear to have the most promise for accurately identifying 

creative talent* 

\ 



CHAPTER I "-" 
The Problem 

Since the publication of Guilford's "Creativity" in the American 
Psychologist in 1950, there has been a proliferation of books and articles 
describing creativity, as well as innumerable descriptive and experimental 
studies -of creative behavior, persons, processes, and products. Despite 
the considerable attention given to the study of creativity, a number of 
problems persist, the most serious of which is the confusion surroimding ^ 
the tiature of creativity* Essentially, researchers have conceptualized 
creativity as either cognitive or affective. . ' 

Cognitive Approaches to Creativity 

Althotigix mental testing had earlier significanl; iiffltiehces^on 
creativity research, the work of Thurstone (1939) was a major contributor to 
the developmejji-ana use of tests of creative thinking. The factor analyti^c 
work of French (l95l) and later the extensive theory development of Guilford 
(1967) represent most of the history of the tests of creative thinking. . 
Currently, at least three major sets of cognitive tests of creative thinking 
exists (a) Quilfotd's tests of creative thinking (divergent production); 
Mednick's Remote Associates Test (1962); and Torrance's Minnesota Tests of 
Creative Thinking. Despite widespread criticism (MacKinnon, 1962; Wallach, 
1968; Ginsberg & Whittemore, 1968), these tests of creative thinking^ while 
lacking construct validity, have found widespread acceptance and use. 
Probably this acceptance can be attributed to the considerable theoretical 
and empirical work done by Guilford. 

Humerous studies have tried to link creative thinking measures with other, 
indicants of creativity. Some of these measures and studies were: (a) nomi- 
nations of ratings, Torrance (1962); Piers, Daniels, and Quackenbush (i960); 



Klausmeier and V/eisner (196^); (b) Creative production or achievements, 
MacKinnon (I96I), Jacobsen and Ashej (1963)5 (c) creative performance, 
Brittain and Beittel.(1960); and (d^ originality, Barron -(1955, 1957)* 
The results of these studies, which dealt with a small number of variables, 
indicate a general lack of empirical relationship between these measures and 
testp of creative thinking. In studies by McDermid (1965) and Merrifield, 
jGardaerf .& Cqx (196^) low correlations were observed in correlations between 
creativity measures and tests of creativity. V/ith.few exceptions, then, 
tests of creative thinking have generally been found to be empirically 
.unrelated to other measures of creativity! . , . | 

Non^Cojqiitive Approaches to Creativity 

There are at least_ two major foci in research on creativity where mainly 
non-cognitive measures are employed: the work of Barron and I&cKinnon, 
and the v/ork of Cattell and associates. The earliest studies of Barron 
(1953a, 1953h) were concerned with originality} v/hile in later studies, 
originality was hypothesized as a measure of creativity (Barron^ I965, I969). 
Barron describes a highly creative person as. independent, original, self- 
sufficient, determined, efficient, preferring complexity, patient, esthetically 
^^clined, and tolerant of ambiguity. 

MacKinnon's major interest has been the continuing study of architects. ^ 
Etoploying rating scales, l-iacKinnon used intensive and extensive methods 
for collecting data which primarily included measures of personality traits 
and interests;-. MacKinnon's findings essentially concur with those of liarron. 
One area where the studies of Barron and MacKinnon have been especially 
productive has been the relation of interests to creativity. Using the 
Strong Vocational Interest Blank, a number of differences have been observed 
between persons judged to be high and low creative. Studies by Dauw (I966), 
Cicerelli (I966), and Mednick (1962) have confirmed the findings of Barron 
(1955, 1957), MacKinnon (1962), and Hall and flacKinnon (1969). To summarize 
V /no \\ ' - 6 



these findinga^ hi^ily creative persons were found to have interests similar 
to "those of architects, journalists, lawyers, authors, editors, , psychologists, 
and musicians ; low creative persons showed interests similar to those of 
offica managers, bankers, science teachers, and faroers. The hi^er creative 
persona were also found to possess a greater nuaber of occupational preferences 
than those less creative persons. In general, . however, the studies of 
Barron and MacKinnon are difficult .to. synthesize into useful information. 
Both tend to be anecdotal, to omit data, and to speculate considerably. 
Despite these criticisms, the findings of Barron and MacKinnon have been 
confirmed by many studies where similar non-cognitive measures of creativity ^ 
have been used. 

The parallel work of Cattell and associates, mostly at the Institute 
for Personality and Ability Testing, have yielded many interesting findings. 
In many of these studies, the 16 EF Questionnaire, developed by Cattell, 
has been used to correlate each of the l6 personality factors with other 
measures of creativity. The genei'al results of studies by Urevdahl (undated), 
Drevdahl (1956), Drevdahl and Cattell (1958), Cattell and Drevdahl (1955), ^ 
and Cross, Cattell, and Butcher (196?) can be summarized thus: 

Highly creative persons can be typified as reserved (Factor A), - 
emotionally stable (Factor C),- assertive (Factor E), venturesome (factor 
H), tenderminded (Factor I), trusting (Factor L), imaginative (Factor M), 
placid (Factor 0), experimenting (Factor Qj^), and self-sufficient (Factor Q^^* 

To conclude, despite some criticisms of methodology, the findings 
in the afea'^of non-cognitive measures of creativity have been quite uiseful. 
Delias and Gaier (1970) concluded in their exhaustive review of creativity • 
that a common pattern of personality traits for highly creative persona exists 
This pattern appears to be focused on the general traits of high motivation, 
9ense of humor, reserve in interpersonal relations, emotional sensitivity, 
and. radicalism. ^ 



Relationships Befc^yeen Cognitive and Non^Co<?nitive Measures of Creativity 
An increasing number of researchers have attempted to examine the 
relationship between cognitive, and' non-cognitive measures of creativity,^ 
meeting with a'bject failure. McGuire, Hindsman, King, and Jennings (I96I) 
' reported the results of the factor analysis of a multitude of measures which 
included Guilford-type creativity measures and the Cattell scales. Indepen- 
dent factors of creative thinking and "personality were identified. Similar 
factors were detected through the factor analysis of similar data, by 
Fanani (196^) and Getzels and Czikszentmihalyi (196^)* In studies. of a 
strictly correlational nature, a complete lack of association was reported 
between measures. of creative thinking and the I6 PF scales (Barron, 1955; 
Beid, King, and Wickwire, 1959; Ommacht, 196?) - Thus, whether the analysis 
of data was bivariate or multivariate, clesirly no relationship was detected 
between cognitive and 'iipn-cognitive measures of creativity. 
The Measurement Problem 

Up to this point, the^discussioiy has dealt primarily with how creativity 
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ssue is the 



is . conceptualized and some validity problema. 'A more aerioua 
d irectness or indirectness of the underlying measuring process^ 

Direct measures are clew>cut, operational definitions of a trait. 
They require the concurrence of scientists who study or work with the trait, 
and such agrremotit has nbt existed in the study of creativity. One approach 
to directly measuring creativity is the product assessment method. One ' 
variety, described by Jackson and Messick (19^5), is an admittedlj'' loose 
conceptualization but very promising. Unfortunately, their approadi has been 
untested. The second form of operational definitions of creativity 
includes judgments of quality and the tabulation of the quantity of 

scholastic achievements (Holland, I96I; Skager, Schultz, & Klein, I965), 

/ 

and peer nominations (IfecKinnon, 1962, Barron, I963). The limitations of 
such operational definitions are^ quite serious. First, there are far too 
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many; this abundance of definitions makes the task of measuring creativity 

• *■ • 

more, rather than less,. complex. - Second and more important, the variousT^ 
operational definitions are conceptually and empirically unrelated. For 
exassple, Taylor, Smith, and Ghiselin (1959) found that most direct m&asureis 
of creativity possessed low intercorrelations* For these reasons, the direct 
measurement ^of .creativity has been less than useful* 

Cronbach and Meehl (1935) have pointed out that when researchers lack 
uiseful criterion measures of a trait, they are compelled, to study the 
construct validity of measiures of that trait* Such is the case in the 
study and measurement of creativity. Construct validity requires essentially 
three steps: (a) formulation of the construct in purely abstract terms; 
(b) explication of the construct, the connecting of abstract terms to 
measures of the traits; and (c) the validation of the measures of the 
construct* Implicit in the formula^Jion and validation of the construct 
is the making of predictions ,rega3rding the relate4*iess of the measures of the 
behavior represented by the measures. Further, any construct represents 
the results of a logical analysis of behavior which alttempts to find enidrical 
referents that can be inbe?rated and mapped into a nomological network. 
Ordinarily, the network is constitvited from various sources or ciethdds, 
and the rules of correspondence tie the abstract ^omffcTruct-J^q^obser^^ , 

behavior. The transformation of vague and abstract tenis to empirical 

j 

determinants is. what Camap (1950) called "explication." The testing 
of inferred or predicted relationships among abstract terns is referred to 
as "construct validation." Thus the three steps can be summarized simply 
as formulation ^ explication ^ and validation . 

The conclusion dravm upon an exhaustive reviev; of the literature of 
creativity and an emalysis of approaches to measurement of creativity is 
that a useful construct of creativity does not exist and no measures of 
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creativity Tjossess construct validity. 

i 

The Present Investigation 

,The primary purposes of this study were to fornulate a useful construct ... 

\ 

of creativity and to seek empirical validation of the construct. The 
procedures used to formulate* the construct, the construct itself, and some 
predictions concerning the interrelatedness of the explicated measuras 
are presented in the next chapter, while the empirical method is presented 
in ChapterlH, and the empirical results and discussion appear in Chapter IV. 

A secondary but very practical purpose of this study was to determine 
whether or' not two eventualities might exnlain the previously observed lack 
of . relationship, as reported in other studies, betwen cognitive and non- 
cognitive meastires of creativity. The first possibility is that the relationships 
have Deen assumed to be linear when in fact they night be cui^ilinear. 
Thus the magnitude of the relationships have been underestimated throu^ the 
use lot a linear correlation, the product-moment coefficient. 3o5ih IlacKitmon 
(1961) and Guilford (I965) havo implied that relationships betv/een cognitive 
and non^cognitive pleasures may be curvilinear, and Digman (196?) as v;ell ' 
as !!acKinnon and Guilford have suggested several possible escplanations for , V 
non-»linfear regrersion. First, a regression might be truly curvilinear, as 
in the case of the relationship between age and running speed for 100 yards. 
Jecond, relationships of variables from different domains (i.e. cognitive 
and non^cognitive) may be often curvilinear due to the underlying complex 
relationship or interaction of cognitive and non-cognitive traits ♦ Third, 
the non-normality of one or both distributions may yield curvilinear 
regressions for any bivariate relationship. Fourth, scale aberrations 
(due to ceiling or floor 'effects), sample distortions, or disturbances or 
irregularities in the ^idmipistration of instnxments may create ciirs/ilinear 

regressions. The last three possibilities may be viev/ed as rel'^ted to 

I 

the third, except in instances v;here non-normality is not a function of the 
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ocaling problems but rather true non-normality^ ^ \ 

The second eventuality night be the failure of researchers in the pnst 
to correct for the unreliability of measurements • If so, then the true 
relations anonb cognitive and non-cognitive measures of 'creativity nay 
have been obscured* Correction for attenuation permits the investigator 
to estimate the relationships among the variables given error-free measurement* 
.The importance of correction for attenuation is that, it offers information 
about the true nature of the relationship or the potential correlation if one 
or both scales had improved reliab. lity* Correction for attenuation is 
especially dramatically increased when reliability estimates are extr^^mely 
l^w* Thus any correction procedure may differentially affect th^ interrelations 
among any set of variables* 

T - . -. • 
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CHiV?TER II 
Theoretical Formulation 

/ 

Procedures for the. Formlation 

It was concluded that the lack of agreement of researchers afe to an 
adequate 'and useful oi>erational definition of creati'/ity has led to the 
study of- the- construct validity of neasures of creativity. This necessitates 
the fomilation of a construct of creativi"^.^ Th^ development of any 
t:onatruct requires a fonaulation: diir purely abatrac^r 4;ernis^ t^e^-explioati-on— — 
"of these abstract terns, and the validation of the explicated neasures* 

The logic of measuring a construct is inferential. In the f< rniulation, 
purely abstract ternr, as shown in Figure 1, are liypothesized; and horizontal 

^relations aiaong'these terns are postulated. In t>\e explication, a measure 

I > 

is identified which/represents each of the traits described in abstract tenns. 
The relationships betv;een abstract characteristics and e:cplic:ited measures nre 
depicted as vertical. Associations among explicated measures are also 
illustrated as horii^ontal relationships, ^.nd these associations are used to ^ 
make inferences about the relationships a.-nong the abstract analogues. 
Referriiig again to Figure 1, interrelationships among abstract terms A, 3, 
and are represented at the concrete level by intercorrelations among 
A% 3*, and C*. The intercorre? utions are used to confirnj or reject the 
hypothesised relationshiDs am'bng terms presented at the abstract level* 

!!ihe formulation^of a construct and the empirical^^^l: •'ation of measures 
of that constr.ict may represent a continuous project requiring a bonsidorable 
investment of time and energy. At the early stage in the de'-'elopment of a 
construct such as the one ^resented in this chapter, the or^HniTjation 
must be loose and flexible to permit modification if required by subsequent 
empirical findings. 
The Construct 

I-tost of the sources for the formtilation of the construct of creativity 
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EXPLICATION 



- C0NC3STE LEVSL 



VALIDATION 



Fig. 1. An illustration of the three stages in the developaent 
of evidence for construct validity. n 
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have already been discussed. The construct to be presented Uore is an 

attempted rapprochement of t*.:o different theoretical positions: 

(a) Guilford's description of creative behavior wsvLch has been explicated 

with, cognitive measures of creative thinking; and (b) Catt-ell^s Conceptualization 

of creativity *.fhich has been essentially non-cognitive^and is based on his 15 

Personalit^r Factor descriptions of the characteristics of highly creati^'^e 

Dersons. / 

Although creativity is considered as a basically cognitive process, 

Cattell has taken the position that nany non-cognitive traits are related to 

it.. Furthernore, previous factor analytic studies (e.g. McGuire et al., l^oi) * 

have led to the conclusion that more than one factor is involved in any abstr .ct 
/ 

description of creativity. Thus, it is predicted that for the construct 
presented here, correlations between nost cognitive traits should be statis- 
tically significant and at least of moderate magnitudes (beti^een .30 to .50) 
to possess practical significance. 

The organization of the construct developed here is presented in outline 
form in Table 1. The abstract traits involved' in the construct are presented in 
the left half of the table, and concrete measures relating to some of these 
traits are listed in Ine right half. The list of traits and measures describing 
the construct includes both cogriitive andl non-oosnitive chiracteristics. All of 
the traits listed in Table i have been either theoretically or empirically 
related to creativity in the literature, and the follov/ing discussion v;ill 
assvme that they all form part of the present coast ri.ct. 

Cognitivs traits . The highly creative person is characterised by. a 
number of traits | some of v;hich may be descriptive of the problem solving or 
creative process ond sone of v/hich are descriptive of the creative response, 
product, or solution. The fornar v/ill be called "process traits" and the 
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Table 1 

/m Outline of the Porriulated Construct of Croativity 



Co;ydtlv» Tradts ; 

1. Process Traits 

a* preference for difficult 
and coinplerc ideas 

b. indenendence 

c. flexibility 

d. skepticisn 

e. tolerance of anbi^uity 

2^ Hesponse Traits 
a» originality 
rel.evance 

c. quality 

d. abundaricy 



Tests of ; 

1* ideational fluency 

2. .originality 

3» seiaantic redefinition 

figiiral adaptive flexibility 



non-Co<?nitive Traits : 

1. high motivational state 

2. interests in coninon with 
"creati'^-e" professions 

3. sense of hunior 

h» reserve vith people 

5. e:notional sensitivitjr 

6. radicalisn 



Measures of the l6 5? Bipolar Traits t 
A: Reserved vs. Outgoing 

S: Htisble vs. Assertive 

I: Tough vs. Tenderminded 

li: Prudent vs* Ina3inatvv*e 

K: Forthright vs. Shrewd 

•v^: Conservatv-'e vs. Srperiinentins 

Group Dependent vs. Self -Sufficient 

Kuder Interest Scales ; ^ v 

positively related negn.tv^ely rel-xted 

1. journalist 1. high school 

2. nev;s editor oath teacher 
3» interior decorator ' 2# accountant 
^. architect 3* county agri- 
cultural asent 

^. bank cashier 
5» forester 
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latter '^response traits*" A rcsporise trait nay be a description :i product 
or invention (e*s»f a painting, poomi fila, telephone) or it may be a 
description of a solution to a problem. 

The traits associated v/itli the creative process are: (a) a preference 
for becccsiag involved in problem solving vihich is usually coaplex and difficult ; 

(b) independence and freedom in thinking, coupled v;ith the tendencies to be 
intuitive, speculative, and risktakinSf impulsive, and even visionary; 

(c) a flexibility in thinking \7hich enables one -to generalize, redefine, 
or transform faniiliar elements! into a nei^ conceptual framework, fd) an 
avowed skepticism t including the tendencies to be critical, curious, and 
quetstioning; and (e) h tolerance of ambiguity ^ 

The creative response traits include (a) originality, (b) relevance, 
(c) quality, and (d) abundstncy. Originality concerns the rarity of correct 
responses compared vdth responses typically observed "/hen attempting to solve 
a problem. Relevance concerns the usefulness of the response to a partiouL-xr 
situation, (it is this characteristic of the response, incidentally, that 
may separate the highly creative person from the psychotic person.) luality 
refers to v;hat Jackson cind Kessick have described as tlie "uorld's response" 
to the creative person* If the creative response is a solution, it must not 
only be original and relevant, but superior to other solutions as v:ell. If 
the response is an artis-'ric or scientific one, quality is dei»erained by the 
favorable reactions of those v/ho \pev/ and judge the response] It is noteworthy, 
though unfortunate, that the esse;ice of quality is not freqpfcntl;/ appreciated 
by various creators' contemporaries (e.g. Galileo's observ-ations of planetary 
movements, and the paintings of^many early impressionists)./ The last of the 
four characteristics of the creative response is a ^undancy V the tendency for 
highly creative persons to produce mny responses v/hich usually possoGS the 
characteristics of originality, rele\^ancc, and high qualil^. One aspect of 
the trait of abondancy is the tendency for the highly creative person to 

16 ■ I 
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produt5e an abundance of responsas v;ithout a good deal of offox^t. 

?:on^co.?iitiv5 traits > As noted in Table 1, at least si:-: major classes 
of non-rcognitive traits related to the construct of creativity can be 
identified: ^ ' ' 

Iv The high motivational state is an omnibus term v/hich includes 
a host of related traits* First, the highly creative person appears to be 
a good self-starter who is ea^sily motivated. Because of his spirited 
nature, he may disagree vigorously and appear very arsumentative. Further- 
more, the high motivational state is marked by aggressive, tenacious, and 
determined behavior in v;hich a general inpression of a self-confident, 
competitive, and emotionally healthy person is exuded. Getzels and Jaclcson 
(1962) have indicated that the highly creative person is physically healthy 
as v;ell. 

2. It has been denonstrated empirically that highly creative persons 
have interests which are comnon to certain occupations. * In studies vfaere 
high and lov; creative persons v;ere identified based on various measures, the 
interests of highly creative i^erscns v/ere found to be i,n;^common with the 
interests of artists, playi/rights, musicians, vrriters, and researchers* 
Conversely ,''interests of lovr creative persons were found to be in common 
vath those of bankers, accountants, mathematicians, and dffice workers. 

5^ A great sense of humor is very typical of highly creative persons, 
and this is v;ell described in Arthur Koestler's book. The Act of Creation . 
This sense of humor is empirically documented in Getzels and Jackson* s (l962) 
study, delated to a good sense of humor is a general optimistic outlook tov/ard 
life. (It is v;orth noting that the empirical description of the highly 
creative person ^s humorous and playful does not correspond to the^popular 
notion tliat such persons are brooding and tormented.) 

If. Even though the highly creative person can be characterised a hutorous. 
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v/ell-adjusted| and highly notivated personi he is ^Iso described xs a person 
v;ho tends to be reserv;ed, v/ithdravm, and quiescent vfhen in the presence of 
others, especially strangers. Timidity and introver^sion do not necessarily 
conflict vath the traits described under the general tern "high motivational 
state On the one hand, the assertiveness and high notivational state refer 
to the way a highly creative person approaches the creative process; on the 
othe^hand, shyness and reserve refer to interpersonal relations* 3y focusing 
attention on the process of creation above other considerations, the highly 
creative person may find little time for "socializing.'* 

5.^ Emotional sensitivity refers to a general awareness or perspicacity 
not observed often inj most persons. The highly creative person is also seen 
as open, frank, sincere, sensitive to beauty, aesthetic, self -aware, affectionate 
and receptive to the ideas of others. Tlius this constellation of traits refers 
to the emotional composition of the highly ^creative person. 

6> Tiie last of the non-cognitive traits is radicalism, which is exempli- . 
fied by eccentricity, distinctiveness, and non-conformity. In general, the 
highly creative person is considered a malcontent of sorts, v;ho willingly v 
disturbs the status quo. 

Concrete cognitive ^me^^sures . Up t6 this point, the terras used to * 
describe the creative person's cognitive and non-co|jnitive characteristics 
have been largely devoid of empirical content. In the process of construct 
e:<plication| it is neco3saryto identify specific measures which may adequately 
reflect the -various dimensions of those abstract terms. 

. In the area of cognitive^jpessures of creation. ty, the concepts under- 
lying four tests v/hich are frequently associated v/ith Guilford' s^ description 
of creative thinking can be considered as corresponding to certain of the 
cognitive abstract terms in Table 2^ The first test, ideational fluency, 
purportedly measures the ability to call up ideas and is represent itive of the 
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Table 2 

Assumed Correspondence Between Cognitive Abstract 
Traits slnd Various Concrete Measures 
of Cognitive Chairacteristics 



Abstract Trait 



Correspondins Concrete Measure 



Abundance of responses 

Originality 

Flexibility 



Tesb- of ideational fluency 
Test df originality 

\ ■ 

' Test of semantic redefinition 
Test of figural adaptive flexibility 



\ 
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response -triit abimdoncy .. 

The measiire of ori.^inali.ty xs quite directly representefciva of the response 
trait ori-;inality # Ilov/ever, it rrtust be noted that in Barron's study (195^) i one 
measure of originality \:as not necessarily highly correlated v;ith other 
measxarea of originality. 

The test of semantic redefinition purportedly measures the ability to 
shift or transform familiar elements into sonte thing new or unusual; thus it ' 
appears to be related to the process trait of fle::ibility » Since this test 
requires unusual, yet relevant , responses to problem situations ».nd a v/illing- 
ness to become involved, independence of judgment and a questioning attitude 
may also prove to be useful analogues at the abstract level. j\nd finally, the 
test of fiT^al adaptive flexibility is also related to the process trait of 
flexibility . Table 2 represents a summary of those cognitive traits in the 
present construct v/hich these Guilford tests appear to measure* 

Concrete non-co.^itive measures . Sixteen different non-cognitive measures 
can be considered to represent the six non-cognitive characteristics of highly 
creative persons. Sev2n of these measures v;ere taken from Cattell's 16 E?, 
and nine v;ere. taken from the Kuder Occupational Interest Inventory, Form D. 
The measures corresponding to the abstract non-cognitive characteristics are 
presented in Table 3. 

The process for determining v;hich of a large number of non-cognitive 
traits best*-. reflects creativity v;as primarily subjective- First, a list 
was composed of those traits v/hich v/ere either hypothesized or observed 
to be related to creativity. Many of these traits 'v;ere those reported 
in previously cited studies qf Cattell, Drevdahl, Barron, and IlacKinnon. 
Then, the list of < over 100 traits v;as ^'conceptually factor analysed J' 
The results v;ere the six traits that appear in Table 3. ' 

Factor S (Humble vs* Assertive) from the l6 FF v;as hj^othesized as 
representing the abstract trait of ''hi^rh motivational state Those scoring 
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Assuned Correspondence "ietvreen i:or.-Co3iiitive Abstract Traits md 
Various Cor-creto Keasures of iron-Cognitive Characteristics 



Abstract Traits 


■ 

Corresponding Concrete 1 leisures 


.Hi^i motivational state 


factor E: Humble (-) vs. Assertive (• 


positive relation 


} 


Kuder Scales: 



o. 

Interests in common with . 
highly creative occupations 



1. Journalists-positive relation 

2. Nev73 editor-positive relation 

3. Interior decorator-positive relation 
h» Architect-positive relation 

5. High school math teacher-negative 

relation 

6. Bank Caslaer-negative relation 

7. Accountemt-negativ'e relation 

8. County agricultural agent-negative 

relation 

9. Forester-negative relation 



Sense of humor 


Factor 




Prudent (-) vs. Imaginative * 








(+) positive relat5-on 


Reserve v;ith people 


Factor 


A: 


Seserved (-) vs. Outgoing i-^-) 






nag3Ltive relation 




Factor 


I: 


Tough (•^} vs. xenderainded (-f) 








positive relation 


Bnotional sensitivity 


Factor 


11: 


Forthright (-) vs. 3hrev;d (^) 






negative relation 




Factor 


M: 


Prudent (-) vs. Imaginative 








(+) positive relation 



Radicalism 



Ftiotor M: 
Factor Q^: 
Factor 



Prudent (-) vs. Im-sginative 
(+) i>03itive relation 

Conservative (-) vh. 3::peri- 
menting (+) positive relation 

Orcup D3pendent (-) vs. 3elf- 
Sufificient '(-f) positi^'e 
relation 
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high on I'tictor E are purportedly headstrong and independent mindod, both 

being characteristic of the high cotivational state- 
Nine scales from the Kuder v;ere hypothesized as related to the abstract 

trait "interests." As indicated in Table j, five of the scales were considered 

to indicate high creativity, v;hile the remaining four v/ere considered to 

indicate lov/ "creativity. 

Factor iH (Prudent vs. Iiraginative ) appeared reflective of the trait of 

agnoe of humor ^ and Factor A (deserved vs. Outsoinj) appeared to be related 

to* the trait of reserve in interpersonal relationships 



For the trait .eA'^otional is^nsiti^Vity , a number o.f factors (I, II, and U) 

\ 

were hypothesized as descriptive • Those v/ho score high on Factor I (Tp-agh vs» 
Tenderainded) ctre described as emotionally sensitive, and aware, v/hile those 
v/ho score high on Factor M (Prudent vi?.. Imaginative) are said to be more 
fanciful and artistic. Factor N (Forthright vs. Shrev/d) was hyoothesized 
to be an inverse meastij^e>r of c^eat^vity because Vne low end of the scale 
reflects the traits of honesty and nai'/ete. Tlie general det^iction of the 
factor of emotional sensitivity is a perscn who is sensitive and honest 
about his feelings. 

The abstract trait of radicalism appears best represented by a group 
of factors (M, Q^, and Qg^^ Persons scoring high on these scales are 
described as unconventional, experinienling, and independent, and thus they 

like hi^ly creative per«on«# 
Summary. and Questions for Snpirical Validation ^ 

In this chapter, a construct of creativity v;as presented p.nd c:r?licated 
primarily using scales from Guilford •s co^itive test s^ and Cattell's 16 P? 
Questionnaire and secondarily from Kuder scaXeo. As a result of the discussion 
of this chapter and the preceding one, the follov/ing questions v;ore asked as 
the part 6f the empirical validation of the construct: 

!• Is there more than a chance number of non-linear correlations 
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between cognitive and non-cognitive measures of the construct? 

2. How do deviations from normality affect the frequency of non-linear 
regressions? 

3* Is there a greater proportion of non-linear regressions in relations 
between cognitive and non-cognitive vstriables due to an underlying and iniplicit 
complexity of relationship? 

^. After correction for cxirvilinearity and attenuation, aro the 
correlations between cognitive and non-cognitive measures of the construct 
sufficiently higjx (above .JO) to justify the conclusion that each variable 
measures creativity? ^ 

5# Does a factor axialysis of the corrected correlation matrix reveal 
sufficient convergent validity for the measures of creativity across domains 
and discriminant validity for the measures which were hypothesized as related 
or tmrelated to creativity? 

4 

n 

i 
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C:i:\P2Z2' III 
Method 



Einpirical Deslign 

First, the frequency of non- linear regressions was determined. 
Some factors which affect the occurence of non- linear regressions night 
be (a) the non-norinality of the distributions of one or both variables, 
(b) true curvilinearity resulting from the inherent complex relationship 
between cognitive and non-cognitive variables, aad (c) scale distortions 
due to ceiling or floor effects ; inappropriate sampling; or improper 
administration or scoring of tests. Next, a matrix of linear correlation ' 
coefficients was compared to a corresponding matrix of correlations -'/here 
correction v;as made for curvilinear regression and attenuation. 

The next phase of the o-Jipirical aspect of this study dealt v;ith the 
construct validation of the measures h^^pothesized as indicators of creati- 
vity and directly follov/s the procedures previously discussed; i.e. 
formulaition, explication, and Validation. In the validation process, 
the hypothesized interrelationships were tested by examining the observed 
relations between and among all variables, both those hypothesized as 
related and unr*?lAted to creativity. 

Toward this end, Campbell and Fiske (1959) have suggested a systematic 
v;ay of studying the construct validity of a set of measures which are said 
to represent a construct. Bach teiit is considered to be a construct— method 

\mit,^^and portions of tlie total variance of all test scores can be attributed 

/ 

to ~bl particular construct and a particular method. If correlations umong 
independenrt measures of the same construct are high, convergent validity * 
for these measures is indicated. Discriminant validity is the establishment 
of the independence of conceptually unrelated constructs e^en v;hen the s3iT.e 
general measurement teclmique is used. As sha;n in Figure 2, si:c construct- 
method units exist in the present study. To demonstrate convergent 
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3 

Constructs 



Ci-etitivity Koa-Croativity 
1 2 



Cosnitive Tests 1 a^bj^ a.^a^ 



Non-Cognitive 

Methods Tests l6 ?F 2 agbj^ Sgbj 



Ifon-Cognitive 

Tests Kuder 3 ' a^b^ a^bg 



Pig.2 • Six major construct-nethod units. 



\ 
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\'alidity for the hypothesised nionsures of croitivity, hij^h correlations 



are requirr^d ^imong the njeasures of cells ^^^^^ ^2^1^ '^3^T J^iscri.*-i- 
nant validity *can be demonstrated if lov; corroi:xtions are- observed 
• between measures of the follov/ing pairs of cells: ^^h^ and a^b^; o.^\ 

pf^ Xu. XcX.L 

and 3i2^p\ a^b^ and a^'^^^; ajb^ and a^b^J ajb^ and ^^^b^; a^b^ cmd -^^Og' 
a^b^ and a2b2; and a^b^ and a^b^; In general, discriminant validity is 
abdicated by low correLations-betv/een columns and hi^h correlations v/ithin 
coluiins. IVhen the inter correlations aniong the scales of a particular 
instjTiment are higher than correlations between that instiwaent's scales 
and ot5e?"Ta©ft3iaj:eB of the sane trait, instrument bias is suggested. In 
terns of Figure 2, instrunient bias is in(3r«^ted byje:ctrenely high 
correlations v;ithin rov;s. 

More recently, Boruch, Larkin, V/olins, and I:cKihney (1970) 3iave 
suggested a better way to utilize the logic of CaxxS all ejid 7iske* s 
procedures. These authors suggest that a factor analysis of the data 

r 

v/ould help sjiimnarise the evidence for the convergent and discrir.iinant 
validity of .the measures, and, accordingly, their reconrnendations v.dll 
be follo'.ved in this study. Based on a factor analysis of measures of 
creativity and measures of other constructs, the variance might be 
partitioned according to the -follov/ing sources: 



6"* = total variance 

,= variance attributed to creativity 
c ! 

= variance attributed to other factors not related to creativity 

nc 

= variance attributed to instrunent bias 

O .^ = error variance 

where = €^ + <5''"^ + <J^ + <f^.' 

• z c nc X ^ e 

High factor loadings should then be found on a crcati\-ity factor 
for the hypothesised r.easures of creativity and low factor loadings on 
that factor for variables not hypothesized as neasiircs of characteristics 
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of creativity* Content factors vliich represent traits not related to 
creativity have s^^eat usefulness in the development of tho conv^rrjent 
and discriminant validity for the me-nsures of the study. 'Tae .greater 
the number of theseccontent factors, the snaller the error varianca. 
Instrument bias is dernonstrated by high* factor loadings for scales of a 
particular instrument. 

Population and'Sasrple - - 

The sample used in the present study consisted of 708 students 
\!ho took cUi extensive battery of tests between the years I963 and 19o9 
and prior to their admittance to a College of Architecture at a large - 
university in the Southv/est. Althougjx the sample consisted of architec- 
ture students, 99?^ of which were male, the students were quite similar 
to other college students in grade point average, American College Test 
scores, and I6 PF scores. Using .05 as the criterion for testing the 
differences in means for the sample used in this study and more generalizable 
samples of college students, 10 of the 22 statistical tests revealed 
significant differences. iiov:ever, the extremely large 5>amples created 
sufficiently small standard errors of difference to magnify sniall magnitude 
differences thus permitting statistical significance. I-!ost ACT score 
differences v/ere less than one, the one ercception being a three point 
difference in niathematics in favor of the general college jxjpulation. 
The differences in magnitudes betv/een the two groups for I6 ?F scores 
ranged from .3 to 1.^, all small magnitudes considering the scale of the 
16 PF. These results v;ere accepted as e\'idence of the equivalence of 
the two samples.. So de.spite the limitations 6t the saorple employed^ the 
architecture students did resemble the general college population in a 
number of cognitive and affective measures. 
Irjstrumentation 

Tests administered to the architecture students included (a) Guil- 
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ford tests of creitive^ sp?.tic'ii, ajii percenbu?,! ibilitieo, (b; the 15 ?F 
Questionnaire, and (c) the Knder Occupational Interest Inventory, Forrr 

'fhe tests of special cosniti\-e abilities v/ere obtained fron -various 
sources. Reliability estiniates and some evid^»nce for empirical and 
construct validity can be foiund in Thurstone (1939) and Guilford and 
Hoepfner (1956) • The reliability estirzates for all rfeasures used in 
the study are presented in Appendix A. As shovm there, reliability e3ti!;iates 
ranged fron ^67 to .95 v/ith a nedian of .Si. The validity of the creative 
thinking tests as measures of nental abilities is essentially construct, 
and the tests have been extensv/ely studied by Guilford (1957). 

Also reported in Appendix A =ire the internal coBsistency estinate5<^ 
of the l6 ?F scales. As sho;,-n there, these estinates ^^ary greatly, 
ranging from .35 to .35 vdth a nedian of .66. The validity of the 16EP is 
priinarily based on its content, resulting fros many factor anal^^'tic studies 
of the 15 ?F data. 

The Xuder scales, on the other h^nd, evidence consistently 
test-retest reliability estiaates, and the validity of the Ivuder scales 
appears to ll?ve been empirically derived. Hcfever, seldom have Kuder 
scales been significantly related to practical performance criteria 
(Buros, 19o5)* 
I^ta Analysis 

First, intercorrelations amon^ all varT:xble2 of the study v/ere 
computed using both the Pearson product-nomerit c^'.jrelati.on (??il) and 
the correlation ratio (eta)# Correspondin'r correlation coefficients --"ere 
compared using an F-test at the 10 per cent le-^el of si^^nificanco, 'Jlio 
iO per cent criterion. vas selected to ma::iaise the po-./er of the statistical 
at the e:q)ense of committing more Type I errors. (A thorough discussion 
of the use of eta coefficients includin^r pitfalls and methodolo:^ cnn be 
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f>und in *taladyna, 1075 •) 

' i 

To investigate tiie possibili^ty thr.t curviline?.r rfijrcGnions e'cist 
in the relationships betv/oen cognitlvr^and^^^ varia^olos, the 

proportions of statistically si.^niiicant cur^dlinear correlati.O:is vere 
compared for the cate:y)ries of correlations (a) arsons cosnitive r.easures 
of creativity, (b) anon^ non-cognitive rneasiires of creativity, and (c) 
betvfeen these cognitive' and non-cognitive measures^ A tost for the 
differences bet'./een proportions v/as 5one for alX possible pairs. 

To detemin^ the effects of non-normality of one or both distributior^, 
first all variables ;/ere tested for skevmess and kurtosis and proportions 
of non-linear regressions computed for the categories of correlations 
(a) arnons normally distributed variables, (b) anions non- normally distributed 
variables, and (c) bet-;een normallj'' and non-nornially distributed variables. 
Again, the test of differences between the proportions of all possible 
pairs '/as in.ade. 

To dctarrine if corrections for curvilinear regression rjnd attenuation 
significantly improved relationships betv/een cognitive and non-cognitive 
measures of creativity, tv;o correlation matrices i;ere constructed. The 
first consisted of PPM coefficients, and the second was composed of 
correlations which v/ere corrected for curvilinear regressions and attenuation. 
All statistically significant eta coefficients (i.e. when eta v;as found to 
. be statistiiscally higher tlian PFIi) replaced their corresponding P?II 
coefficients, and then -^V coefficients were corrected for at t situation. 
Thus the magnitudes e-pressed in the second corre3^.bion niatri:: represented 
the relationships as they erristed under the conditions of the real regression 
line and error- free nea3ure::ient. ^ 

Since the sample size v;as i?nite large, o'-er 700, enploying tests of ' 
significance did not seen coupletoly appropriate. For crcamplo, correlati^on 
of .OS vould be statistically significant for a sample size of 700* Inr.tead 
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of statistical significance, a count vas nade of trie congelations which 
exceeded #30# The reason. :f or selecting this magnitude as a threshold was 
that seldom have correlations betv/een cognitive and non-cognitive measures 
of creati'^n.ty exceeded •30. 'I Tlius, any change in the strength of relation- 
ship v/ould indicate an advantage tc such correction procedures as v;ell as 
a discovery of a stronger relationship betv/een these cognitive and non-* 
cognitive variables. 

To investigate the possibility of convergent and discriminant validity 
for the^ hypothesised measures of creativity, the matrix of correlation^ 
xvhich v/as corrected for curvilinear regression; and unreliability^ were 
factor analysed using the principal components and variina:^ procedures. 
SignificcUit factor loadings were considered t6 be those exceeding .30. 
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Results and Discussion 
Effects of Gurvilinearity 

Cur^dlinearity betv;een cognitive and nan^co::;nitive measures * The 
greatest proport?.on of non-linear correlations war observed among non- 
cognitive variables^ as shovm in Table ^. This proportion (k3%^ v/as 

significantly greater than each of the proportions of the remaining tv;o 

« 

categories (p <.0l). Although not directly related^ but, of additional 
interestfare the proportions of non- linear regressions detected for the 
v^iables v/hich v/ere hypothesized as unreL-^tad to creativity and for all 
the variables of the study. In both instances, the highest proportion 
of statist ica?.ly significant eta coefficients occurred for the corre- 
Litions among non-cognitive variables. In fact, the proportions of 
/ariables not related to creati'^'ity v;ere quite similar to the proportions 
of variables hypothesized as related to creativity. 

Even though the porportions of non-linear regressions observed in 
the categories of correlations of (a) among cognitive measures and 
(b) betv/een cognitive and non-cognitive measures v;ere small, these v/ere 
statistically significantly higher than the proportions that might ha\'C 
occtirred by chance. Hov/ever, employing criteria developed by Kaladi^Tia 
(1973 )f the bullc of all statistically significant eta coefficients 
^ v;ere found to be less^ useful due to their comple:: and non-monotonic 
regression lines es v/ell as the practically sma3.1 magnitudes of gains 
in accounted variance (i.e. the difference betv;een r a:id >) ). 

A furthe? result of interest is the brcakdovm of the proportion of 
non-linear regressiom; observed by instrument, sho'/n in Table 5* -?hose 
results shov/ that the greatest frequency of non-linear regressions occurred 
in the incorrelations ar^png Kuder scales (75ri) and among I6 EF scales (57?j)« 
Othor categories of correlations had considerably lo;;er proportions of hon- 
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Table 5 

« 

Extent ot Curvllinearity Aaong and Between 16 PF, 
Kuder^ and CognitiTe Measures Hypothesised 
to be Belated to Creativity 





# of , 
tests'^ 


#of 
Big. 
eta's 


%ot 
sig. 
eto's 


prob* 


Among 16 PP Measures 


21- 


12 


57 


<.01 


Among Kuder Measures 


36 


27 


75 


<.01 


Between 16 VF and 
Kuder Measures 


63 


13 


21 


<.Q5 


Between 16 FF and 
Ck>gnitive Measures 


28 


7 


25 


<.Q5 


Between Kuder and 
CognitiVe Measures 


-36 


.k 


Jl 


>.10 


Totals 


l8^f 


63 


3^ 


.01 



"Ssie tests are the significance of the difference between the produet- 
noment correlation and the eta coefficient. 
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linear resressions* 

Normality of the marginal distributions as a factor for non>*liiieari'ty # 

As &own in Appendix A, all variables v;ero classified on the basis of 

statistical tests for skevmess and kurtosis as either normally or non-normally 

distributed • Proportions of non-linear regressions v/ere observed for the 

categories of correlations (a) among normally distributed variablesi 

(b) atnons non-normally distributed variables, and (c) between normally 

and non-normally distributed variables^ As indicated in Table 6, nearly 

the same proportions v;ere observed for each category* Employins the 

tests of differences in proportions for each possibls pair of catesories, 

no statistical significance v:as observed. When comparing each proportion 

v;ith the proportion e:cpected by chance alone, each category was statistically 

significant* ^ ^ 

Joint Effects of Correction for 
Curvi linearity em d Attenuation 

" . r 

T\;o correlation matrices are presented in Table- ?• first contains 

PPM coefficients; the second represents the results of correction for 
curvilinearity and attenuation* Since correction for attenuation is a 
direct and inverse ftmction of the product of the tv;o respective relia- 
bility estimates, the greatest .||tncreases from matrix to matrix occurred 
where reliability estimates v;ere lowest* V/ith respf^ct to cur^dlinearity, 
large magnitude increases ( )^ - r"") v/ere infrequent, less than six per 
cent * Thus it v/ould be o:rpected that '•the joint effects of correction for 
curvilinearity and attenuation should be greatest for intercorrolations 
among the l6 P? scales v;here reliability estimates were often lov;er and 
v/here a high percentage of regressions r/ere curviline-ar* .\s shovm in Table 
7, only tv;o of the total 6^ cor- elations betv;een cognitive and non-cognitive 
metisurcs hypothesized as reLated to creativity v;ere observed to be abo^'^e 
•30 after correction* As anticipated, the greatest increases botvreen 
before and after correction occiJirred in the correlations among 16 ?? 
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Table 6 / 

Number of Variables, Total Correlations, Significant^Eta Coefficients 

Percentage of Significant Eta Coefficients, and the Probability of 
Obtaining that Number or More hy CJhaace Alone 

/ 



Number of Nwnber of Number of Prob. 
Variables Coirelations Sig. Stas 



15 105 29 28 <.001 



33 528 189 36 <.001 



m 29 <.001 „ 



Total 1^8 1128 362 32 <.001 



•^Phia refers to the probabiHty of getting the indicated number or greater 
number of eta coefficients significant (at the 10^ level) larger than the 
corresponding product^moment correlation* 



Interoorrelations 
Aiiong Normally 
Distributed Variables 

Interoorrelations 
Among Non-Normally 
Distributed Variables 



CorreliBitions Betwedn 

HormalV 8e Non-Normally 

Distributed Variables ~ '^95 
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and anions Kuder scales. Amons 1^ intsrcorrrolrxfcionr;^ onl;- throo 
coefficiontG e::coedGd .JO before correction as opposed to 13 '^fter 
correction, l/ith TCuder scales^ intercorrelations above .50 nun')ered 
10 before correction sind 22 after correction. 

Tlie s^^eatest difference observed fron before to after correction 
occiirred in thte "correlation betv/een Factors !I and O^^ The joint effects 
produced a correction difference of Hov;ever, seldom did corrections 

* in the entire correlation matri:-: exceed #10. ^ 
Construct Validity 

The first step in the construct validation phase of this study v/as 
to subject all variables to a factor analysis thus allovxing a bre-xkdo-m 
of the sources of variance. The results of the factor analj'sis revealed 
the following partitioning of \-ariance: 

\k% \/as attributed to three distinct factors related to creati^^ity; 

kS% v/as attributed to nine factors not^ related to creativity; 

27^5 :;as attrf.buted to instrument biaSes jf the Kuder and the 16 ?7; 

13?5 'A'as not accounted for and thus classified as error. 

The results of the varimax rotation are presented in. Table 8^ and 

r 

it is indicated that 1^ factors vriLth eigenvalues greater than 1.00 
accounted for ZT/o of the variance of these data# 

Each of the first p.Jo factors poMesses higji factor loadings on 
scales froa a particular instrument^ the Kuder and the l6 respectively. 
Thus, Factor I v/as termed a Kuder instrument factor, and Factor II './as 
teraed a l6 PF instrunent factor. In both instances, the scales of e?,ch 
instrument appeared to neasure a factor peculiar to that instrunent 
. T\e third factor. III, loaded highest on the 12 tests of co-Tiiti-o 
abilities. ?his factor appeared to represent one of percephml .cor^iition 
and accounted for ci^ht per cent of the variance. 
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37. 

Of the remaining 11 factors, only three (Factors IV, IX, and XIV) appear to 
be related to the construct of ^creativity. Factor IV was termed "Interests 
of low Creative Persons," and the variablJss and their respective factor 
loadings were: 

tests of inductive reasoxiing ^32 
^interests like bank cashiers 

interests like dentists -•33 

^interests like interior decorators •*«62 

^interests like cotinty agricultural agents ^kO 

^interests like architects «*#¥f 

Those variables denoted with an asteri^ were hypothesized to measure 

characteristics related to creativity, and the signs were in agreement with 

those paredicted from the constructs The inclusion of the inductive reasoning 

test knd the dentists scale from the Kuder, two measures which were not 

hypothesized as unrelated to creativity, were not expected. However, both 

variables possessed the lowest factor loadings for the "Interests" factor. 

"Originality** (Factor IX) was the second factor which was related to 

the construct* Those variables having loadirgs above .30 were: 



♦ideational fluency .38 

•originality .83 

♦£ (Humble vs. Assejrtive) .36 

H (Shy vs. Venturesome) .32 

♦Q-, (Conservative vs. Experimenting) .39 



Four of these five variables (as denoted by the astexdsk) were hypothesized 
^s related to creativity. The originality factor reflects both cognitive 
and non-cognitive c .aracteristics of creativity. In the cognitive area 
both fluency and originality axe represented; in the non-cognitive area, 
the high motivational state and radicalism are represented by E, H, and Q^. 

The last of the three factors which appeared to be related to the construct 
of creativity was Factor XIV, which was labeled "Personality Characteristics 
of Highly Creative Persons." Those variables which had factor loadings above 
•30 were: 
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♦interests like cotmty agrucultural agents -.^0 

♦A (Reserved vs. Outgoing) -.^ 

P (Sober vs. Happy-Go-Lucfcy) -.60 

H (Shy vs. Venturesome) -•38 

*M (Prudent vs. Imaginative) .39 

(Conservative vs. Experimenting) .3^ 

Q2 (Group Dependent vs. Self -Sufficient) .90 

Although Factor XIV accounted for only a saall per cent of the variance^ the 
indication is that the abstract non-cognitive areas of hunor, reserve with 
people^ and radicalism are w^ll represented. Although scales F and H were 
not specifically hypothesized as related to creativity^ ijheir inclusion is 



not incoinpatible with the abst^ract descriptions of highly creative persons 

as socially introverted. 

It is apparent from these factor analytic results shown in Table 8 that 

three empirically unrelated factors are conceptually related to the construct 

presexjted. earlier. Before conclusions can be drawn regarding ..^e convergent 

and discriminant validity of the hypothesized measures of creativity^ two 

rivaling interpretations of these data oust be presented. The first position 

is that one factor (IX) « Originality, most clearly represents that which has 

been abstractly described as creativity. The other two factors (IV and XIV) 

repxresent descriptions of creativity which have been ea?roneously related to 

creativity. The relationships among the three factors (IV, IX, and XIV) 

and the relationship between each of these factors and the constructs of ' 

creativity and intelligence are illustrated in Figure 3* Additionally, 

the other issportant factors are depicted in Figure 3 in tenns of both 

conceptual and empirical relationships. In this figure, the constructs 

of creativity and intelligence are shown to be slightly overlapping, and the 

factors of pejrceptual cognition and originality are respectively measures of 

intelligence and creativity ^ The instrument bias factors and non-creativity 

factors aare shown as independent of both creativity and intelligence. 

« * 

The rivaling interpret- * Ion, illustrated in Figure ^, is a raulti- 

« * 

factor position where all three factors (IV, IX, and XIV) might be accepted 
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Factor I Instrument 
Bias of the Kuder 

Factor II Instrument 
Bias of! the l6 PF 



Empirically Observed Factors 

I Instrument Bias of the Kuder 

II Instrument Bias of the l6 PF 

HI Perceptual Cognition 

IV Interests as Related to Creativity 

EC Originality as Related to Creativity 

XIV Personality Traits as Related to Creativity 



Percentages Accounted for 
in Factor Analysis 

Ik 

13 

8 

3 
k 

5 



Pig* 3# Illustration of a multi-factor interpretation of creativity 
from the results of the factor analysis • 
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Construct of Creat;ivity 




Pactoi^ IX 
OjriLginality 




Factor III 
Perceptual 

>^ Cognitib^tt^^ _ 




Construct of 
Intel3.igettce 



Factor iC 




Empirically Observed Factors 

I Instroinent Bias I of the Kuder 

II InstruDeat Bias/ of the l6 EF 

HI Perceptual Cognition 

IV Interests Incorrectly Related to 
Creativity I 

IX Originality as Related to Creativity 

Xiv Personality Traits Incorrectly 

Related to Creativity 5 

Fig. . Illustration of a one-factor interpretation of 
creativity from the results of the factor analysis^ 



Percentages Accolmted for 
in Factor Analysis 

l^f 
13 
8 
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as independent measures of the same construct* Thus^ each factor contributes 



uniquely to the description of creativity* 



\ 

1 ^ 
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Chapter V 
Conclusions and Implications 

Conclusions 

Extent of Curvilinearity > On the basis of the findings of this study^ 
there is no good reason to expect, in general, curvilinear relationships 
between cognitive and non-cognitive vsiriables, whether or not they are 

hypothesized as related to creativity. There are a sizable number of 

r 

curvilinear relationships among non-cognitive variables, paurticularly 
when the scales are derived from the same instrument (as in the cases of the 
16 PF and the Kuder). However, when more rigorous criteria for determining 
curvilinoarity were introduced (Haladyna, 1973 )f fewer than &/o of the regres- 
sions were found to be curvilinear. Despite these few practically significant 
non-linear rejgressions, it would seem ^d.se and fruitfiil to investigate for the 
possibility or non-linear relations when working with such non-cognitive 
variables. The results also indicated that the lack of normality of the 
marginal distributions was not related to the frequency of occurrence of 
non-linear regressions. 

Joint Effects of Correction for Curvilinearity and Attenuation . Making 
corrections for ctirvilinearity as well as attenuation did not have a great 
effect on the correlations between cognitive and non-cognitive variables, 
regardless of the fact that some were designated as measures related to 
creativity and some were not so designated. Three factors may have produced 
these results. First, the initial magnitudes of relationships were so low 
(often zero) tixat even substantial corrections would not increase the mag- 
nitudes to values above the minimum level of .30 which wsus previously 
established as a minimal acceptable level for positive evidence of convergent 
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and djgerinrinant validity* Second^ reliability estimates were relatively 
highf usually above .70 and thus^ the corrections themselves were often small* 



sizable differences in magnitude* 

Construct Validity* Conclusions regaxrding the! convergent and discriminant 
validity of the 20 measures which were hypothesized as related to creativity 
are largely dependent upon which interpretation (one vs. nalti-f actors) is 
used. Regardless of the choice^ the existence of instrument bias in both 
the Kuder and the l6 EP instiruments was evident* Thus the' validity of the 
scales as independent measures of interests and of personality traits is 
questionable. Further^ the high degree pf instrument bias adversely affects 
the discriminant validity of the scales hsrpotheaized as indicators of creativity. 
From a one-factor perspective^ both cognitive and non-cognitive variables ■ 

were significantly related to the originality factor (XIV) which indicates 
a modest amount of ^ convergent validity for those measures which possessed factor 

loadings above .30 for Factor IX. From the multi-factor interpretation, the 

relative instrument-dependent factors, of interatj^-. (ly) and personality traits 

(xrv) appear to possess very little convergent validity. 

As a^ result, the construct validity of the 20 measttres hypothesized as 
related to the construct of creativity has not been demonstrated to a large 

or even modest degree. Instead of a clear-cut confirmation of the construct, 
the dilemma of rivaling interpretations coupled with the large degree of 

instinunent bias for both the Kuder and the l6 PP prevails tinresolved* 
Implications 

According to Cronbach and Heehl (l955)f when the data do not sup]^rt 
the existence of the formulated construct, the fault may lie in (a) the 
]9rocedure used to check the predictions, (b) the measures used to validate the 
construct, or (c) the construct itself. 

Procedures . One problem of this study resided in the use of a single 



^ . sign to describe a more complex curvilinear recession* -The use of a singL 



, Finally, only a few non-linear regi^essions were detected which possessed any 
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algebraic sisn reduced the ambiguity of the nature of the relationship at the 
expense of accuracy* In these instances, the slope of the regression chcinged 
several times. The sign was determined by noting the general slope of regression. 
The magnitude of the eta coefficient in these instances is an inde?^ of the 
closeness of fit in the least squares sense* Ho%fever9 it must be noted that 
some misclassification occurs when only one sign is used to descxdbe this 
complex regression. The problem remains to be solved^ and it is purely a 
methodological issue* 



is strongly suggested* Related to this is the parallel development of 
techniques for properly utilizing eta coefficients in multivariate techniques 
such as factor au.^ lysis or regression analysis* Once an adequate construct has 
been validated, factor scores could be generated from factor analysis of 
' measures hypothesized as related or tmrelated to creativity* If a useful 
construct of creativity can be formulated, whether it be one factor or multi- 
dimensional, the procedure just outlined would provide some logical justification 

for obtaining a creativity index* Perhaps the recent interest in the use of 
moderator variables in creativity studies (e*g* Rock, Evans, and Klein, I969) 
may bear importantly upon tue use of the eta coefficient* If the regression 
line changes slope several times, then dividing the sample at the change points 
may improve prediction by the subdivision of the sample* Such subdivisions 
would serve to clarify the reLationships between two variables when usin; the 
traditional linear correlation technique. 

Although non- linear regression was not observed in the correlations 
between cognitive and non-cognitive measures in this study, there was a 
considerably greater proportion of non- linear regressions observed among the 
intercorrelations of non-cognitive variables* Thus, the joint -effect of 



With the discovery of numerous instances of curvilihearity in the 

\ 

correlations among non-cognitive variables, the further investigation and 




application of the eta coefficient in both practical and theoretical studies 
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correction for curviliuearity and attenuation was greatest for correlations 
among non-cognitive variables. ■ However^ the problem of instrument bias 
remains a serious one* ^instrument-independent scales of the traits of 
humor, reserve, emotional sensitivity, radicalism, and high motivational 
state would be most beneficial in studying the personalogical factors 
thought to be indicators of creative behavior. 

Construct * An important outcome of this study is evidence for the 
need to reformulate the construct of creativity in light of the new infor- 
mation provided in this study. Since the dilemma of two interpretations 

exists as a result of this study,, two ^formulations of the construct are 
suggested* Both are presented in the fo3rm of rivaling hypotheses* Any 

"subsequent* research alonis the lines of construct validity of these measures 
should then be focused on determining which reformulation is roost tenable* 

The first reformulation, a one-factor approach, is outlined in Table 

4 4 

12* Whatever is common to the abstract traits of originality, fluency, 
and hi^. motivational state may be operationally defined in teims of the 
explicated measures of originality and fluency as "creativity*" The other 
measures listed in Table 12 represent indirect indicators of creativity* 
Thiis, the Mghly creative person appears to be somewhat withdrawn, 
persistent in tasks, venturesome, and exploxring* Originality, as indicated 
by the high factor loading, is the most dominant element of this factor* 

Examining the second reformulation, shown in Table 13f three relatively 
independent factors appear to be descriptive of creativity* First, hi^ly 
creative persons have strong tendencies to be original in: the production of 
ideas and products. Coupled with originality is an ease ot production 
(fluency) as well as a profusion of products (abtuidance}* 
Additionally, certain non-cogaitive traits appear related to the factor; 
the traits are assertiveness in the creative process' and a willingness to 
take a chance and explore possibilities* 
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Ikble 12 

An Ou^na of a Refonaulatioxi of the Coxustruct of Creativity 

\ as a Single Factor of Creative Th iakiiis ^ ^ 



Abstract Descriptioxi 
of Coniponent Traits 



.Measures of lector IX 
Originality 



Factor 
Loading 



Qrigixiality 



^est of originality 



.83 



Fluency (Abxindancy)y 



*Iest of ideational f liiency 



•38 



Hig^ Motivational State 



♦Factor E (Humble vs. Assertive) •36 



Badicalism 



Factor H (Shy vs. Venturesome) •32 
♦Factor Q- (Consertrative vs. 

Experdaenting) #39 



^Hiose measures marked with an asterisk were originally hypothesized as 
related to creativity* The measure hot marked was not hypothesized as 
related to creativity but now becomes part of the reformulated construct* 
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- Table 13 

An Outline of a Three-Factor ReforcRiiation of the Construct of Creativity" 





ADstrac^ iJ08cription or 


Pleasures oz 


Factor 


CosrDO&Aii'k Traits 




Loading 


.1 Factor of Creative Thinkiiu? 


Factor IX Orifdnality 




Originality 


•Test of originality 


.83 


Fluency 


♦Test of ideational fluency 


.38 


High Motivational ^tate 


♦Factor E (Humble vs# Assertive) 


.36 


Factor H (Shy vs. Venturesoae) 


.32 


Sadicalism 


Factor Q-j^ (Conservative vs» 






Ebcperimenting) 


, .39 



II Personality Factor Related Factor XIV Creative Personality 
to Creativity 



Reserve with People ♦Factor A (Reserved vs» Outgoing 

Factor F (Sober vs* Happy-Oo- . 

Lucky) -.60 
Factor H (Shy vs* Venturesome) -•38 
♦County Agricultural Agent 



Radicalism ♦Factor M (Prudent vs» Imaginative) .39 

♦Factor Q^^ (Conservative vs* 

Experimenting) •3^ 
♦Factor Qp (Group Dependent vs* 

Self-Suf f icient ) .90 



III Factor of Low Creative 


Factor IV Interests of Low 




Persons* Interests 


Creative Persons 


Interests 


♦County Agricultural Agent 






♦Bank Cashier 


•95 




' Dentist 


-35 




♦Interior Decorator 


--•62 




♦Architect 





^Those measures marked with am asterisk were originally hypothesized as 
Related to creativity* The measua^es not marked were not hypothesized 
as related to creativity but now become part of the reformulated construct • 



\ 



51 



The second factor is strictly a non-cognitive one and is focused on 
two clusters of traits, reserve with people and radicalism. Here, the 
higjily creative person appears as socially withdrawn, shy, sober, and 
introspective • Correspondingly, there is a tendency for the highly 
creative person to have fanciful ideas, to explore and experiment, and to 
be independent* / One conflict in this reformulation is the relation of the 
16 PF trait H (Shy vs. Venturesome) to creativity. In the first factor, 
originality!^ trait H is shown as positively related to an aspect of creativity. 
"In the second factor, personality traits, trait H is negatively related to 
creativity. At a conceptual level, the I6 PF scales are not necessarily 
mono<-trait measures. Cattell uses a number of descriptive adjectives for 
each scale. As a result, it may well be that low scorers on trait H may be 
as highly creative as high scorers. ' Further, the regression of trad ' H 
with some ultimate .measure of creativity (for instance a true criterion 
measure) would be u-shaped. 

The third factor is one 'Of interests or preferences. And clearly, there 
are occupational distinctions to be drawn in terms of hi{^ and low creativity, 
as related to these interest scales* Highly creative persons* tend to have 
interests similar to those in occupations where products of the individual are 
prized (interior decorating, architecture, and writing) as opposed to occu- 
pations where service is rendered without palpable products (bank cashiers, 
accountants, and county agxd cultural agents). 

TOius. the second reformulation would permit a linear combination of three 
somewhat independent factors, and creativity would become a function of high 
scores in each of these three factors rather than a high score in any one. 
A person may have interests in common with creativity yet lack other essential 
cognitive and non-cognitive components which are necessary for, creative production* 
Thus the multi-factor interpretation is dependent upon a vaxdety of measures 
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across cognitive and affective domains* 
A FinAl Comment 

Certainly the continued study of the construct of creativity is 
^ --...__important and worthwhile • Too frequently, ctirrent reviews of research on 
creativity have indicated a lack of " construct validity without identifying 
the real prablem as a lack of an explicitly formulated and testable construct* 
The pressing problemt therefore, is tha-: creativity needs to be studied from 
a theoretical context* Several alternatives appear to^onfront those persons 
who are attempting a theoretical description of creativity. First, one mif^t 
examine creativity in the context of historical fi cures who were creative 

geniuses (e.g. Caiiselin, 1952) • The problem with this altemati>ve is that 

\ 

the range of behavior exhibited is far too restricted and much llke\the situation 
where extremely gifted persons with hi§i intelligence are solely studied^ to 
reveal the nature of human intelligence* 'Creativity has been conceptualized 
as a trait found to some degree in all persons* Focusing on a few persons 
who possess the trait to the highest degree limits the degree of generality 
\ of the conclusions. The second alternative is to define creativity xn a 

\ construct and accotint for the evidence gathered in other studies (e.g. Cattell, 

^ Guilford). A third alternative is to attempt to validate the reformulated 
construct presented in this study. The central problem after devising a 
good theoretical description, regardless of which of the above alternatives is 
employee^, will continue to be the development of reliable, efficient, and 
construct-valid measures. A final choice is to secure a mutually acceptable 
operational definition of creativity which can serve as a criteirion measure, 
much in the spirit of Jackson and Itessick (1965), who provided a theoretical 
framework for product assessment. The unfortunate aspect of tl^ose other 
criterion approaches is the failure to explicate and use such measures. 
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Appendix A 

Meant Standard Deviation^ Reliability Estimate , 
and Type, of Distribution for All Variables 





Variable 


N 


Mean 


S.D. 


Rel» 
Est^ 


Type of 
Distribution 


Creative Thinking?: 












1. IaeaT;ional fluency 


7bg 


on k 






INOriDcLX 


Originality 


/DO 




X^ .V 


./u 


irxa. uyKur ui c 


t5. Semantic Redefinition 


/DO 


XX. 0 


k P 


.Of 


oive weu Xtex u 


*T» j?igurai Aciapu* i^xexiDixi^y 


/D^ 


XH-.H- 




Res 


iN0rZD3.X 


Spatial and Perceptual 
Abilities t / 












1. Flexibility of /Closure 


7o5 


on n 

79.9 


cX.O 


Qn 

.89 


rXatylcurtic 


2* Si3eed of Closure 

3» Length Estimation 

i 

^. Perceptual Speed 


768 


¥f.2 


28.5 


.75 


Nonnal 


770 


33.5 


7.6 


.79 


Normal 


770 


77.7 


17.1 


.86 


Skewed Left 


5. Spatial Orientation 


769 


15^.3 


36.2 


.85 


Platykurtic 


o» Spatial Scanning 


/DO 


iZH- .0 


Xo.o 


.O^l 


oKewea Left 


7. Visixalization 


768 


48.9 


10.3 


.85 


Normal 


8. Induction 


769 


63.9 


25.3 


.95 


MultimocJal** 


16 PF Bipolar Traits: 












*1. A (Reserved vs. Outgoing) 


7hh 


7A 


^.8 


.80 


Normal 


2* B (less vs. More 
Intelligent 




8.1 


1.9 


.if2 


Normal 


3. C (Affected by Feeling vs. 

Emotionally Sensitive) 7^5 


15.9 


3.9 


.66 


Normal 


E (Humble vs. Assertive) ' 


7^ 


13.7 


3.8 


.65 


Normal 


5. F (Sober vs. Happy-Go-Lucky)7^5 


14-.3 


^.1 


.7^ 


Normal 


6. G (Expedient vs. 

Conscientious) 


7Vf 


12.0 


3.3 




Normal 


7# H (Shy va. Venturesome) 


7^3 


12.2 


'f.8 


.80 


Normal 


*8. I (Tough vs. Tenderminded) 


7^1 




3.0 


.85 


. Skewed Right 


9. L (Trusting vs. Suspicious) 7^ 


8.7 


3.1 


.75 


Normal 


♦10. M (Prudent vs. Imaginative) 7hh 


11.0 


3.^ 


.66 


. Normal 



♦Hypothesized as a measure of the construct of creativity. 
Observed by visual insjiection of the distribution. 
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Appendix A — Continued 



Variable 


N 


Mean 


S.D, 


Rel. 
Est. 


Type of 
IH Rtrtbuti on 

X/XO wX XWl4wXWJUk 


16 PF Bipolar Traits 
(continued): 


770 
770 










*11* N (Forthrigjit vs. Shrewd) 


10.3 


3.6 


.35 


Leptokurtic 


12. 0: (Placid vs. Apprehensive) 779 






.70 


Normal 


*13» Qt (Conservative vs, 
ScperimentxngJ 


779 






.50 


uidx 


*1^. (Group Dependent vs. 

Self -Sufficient) 


779 


10.1 


3.9 


•57 


Normal 


15» Q-T (Casual vs. Controlled) 


779 


9-7 


3.6 


.36 


Normal 


l6. Qf. (Relaxed vs. Tense 


779 


10.9 




.66 


• Normal 


Kuder Scales: 












1. Personnel Manager 


750 






.90 


AiV/X UtOlX 


2. High School Counselor 


750 


39.7 


7.8 


.90 




3# YMCA Secretary 


750 




q.3 


.88 


x^wx utoix 


*f. School Superintendent 






7 


7S 




5» High School Science Teacher 




J\J9 ( 


7 4 




iivlxIilolX 


6. High School Math Teacher 




-/^* f 


6.3 


-90 


ilVi/X UloLX 


V* Journalist 


750 




8.1 

w . X 


.88 


ilV/X lUClX 


*8. News"DaDer Editor 


750 


29.8 


7.6 


-91 




9* • lawyer 


750 


51.3 


Q.3 


-90 


XXCLUjfXVwLL l/XW 


*10. Bank Cashier 


750 


^3 6 


7 P 


00 


livlxUiclX 


11. Retail Clothier 


750 


4l 1 


8 2 


on 


11 UX lUclX 


•l2* Accountant 


750 


44 7 


7 6 


78 


ilux luax 


13. Dentist 


750 




6 7 


-90 


i^vIX UkaX 


1^. Physician 


750 


28.1 


7.0 


.79 

1 • 


Normal 


15# Mining and Metr Engineer 


750 


38.6 


6.3 




Leptokurtic 


16. Civil Engineer 


750 


^9.7 


6.8 


.86 


Normal 


*17. Interior Decorator 


750 


^5.1 


9.5 


.90 


Skewed Left 


*l8* Architect 


750 


65.5 


U.O 


.92 


Skewed Left 


*19* County Agricultural Agent 


750 


31.^ 


6.7 


.88 


Leptokurtic 


♦20. Forester 


750 




7.0 


.82 


Leptokurtic 



ERIC 
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